The natural sand which excavated from river bed is used to produced conventional concrete. Depletion of natural sand cause the environmental problem and hence sand excavating is restricted by government which resulted in shortage and drastically increase in its cost. In order to fulfil the necessity of fine aggregates, an alternative material like M sand can be used in concrete. M sand is obtained by crushing the rocks. In this paper, conventional mix 1:2.32:2.82 (M20) with water to binder ratio is maintained as 0.55 was used in this present study. Here the River Sand is partially and fully replaced with M Sand with different percentages like 0%, 45%, 50%, 55% and 100%. Fresh and hard concrete properties were studied with natural sand substitute by M-Sand. Properties of concrete in fresh state such as workability and in hardened state such as compression test, split tensile test and flexural test were considered in this study.
I. INTRODUCTION
In India, the natural sand which excavated from river bed is used to produced conventional concrete. Depletion of natural sand cause the environmental problem and hence sand excavating is restricted by government which resulted in shortage and drastically increase in its cost [1] . The use of manufactured sand as an effort towards viable development in India. It will help to find viable solution to the diminishing availability of natural sand to make eco-balance [1] - [9] . In present situation due to scarcity of river sand the only solution to this problem is the use of artificial sand or M sand [10] . The M sand is obtained by crushing the rocks [6] [10] .
Effect of replacement of M-sand on concrete: Shanmugapriya 2012 investigated that the impact of M-Sand in concrete by substituting natural sand and develop a highperformance concrete [4] . The replacement of 50% of fine aggregate by M-Sand induced higher flexural strength, higher split tensile strength & higher compressive strength [4] , [5] , [10] , [11] . Gradual increase in strength when using manufactured sand up to 60%, so it can be used in concrete as viable alternative to natural sand [3] [8] . Here natural river sand is replaced by manufactured sand by various proportions such as 0%, 20%, 40%, 60% and 80% gained higher strength at 60% [8] . It was noticed that 2% and 4.3% increase in the concrete flexural strength by 25% and 100% M sand substitution compared to concrete with 0% substitution of M sand [12] . polyethylene glycol 400(PEG 400) helps to concrete in better hydration, self-curing and enhance the concrete strength. the effect of admixture (PEG 400) on split tensile strength, flexural strength & compressive strength by variable percentage of PEG by weight of cement by 0.3%, 0.5%, 0.7% were studied for 50% substitution of M-Sand on M25 [5] .
The properties of M sand is same as the River sand Therefore, manufactured sand can be used as a substitute for natural sand which maintains the eco balance [9] . The mechanical properties of concrete was tested by fully substitution of river sand by M sand introduction of silica fume at the progressive interval of 2.5%, the substitution of silica fume, improve the compressive, tensile strength & flexure strength [10] .The concrete properties using M sand are almost similar to the conventional concrete for different mix design developed for various concrete grades based on British codes, ACI & IS [13] .
The strength of concrete mix at 28-day and 56-day age containing 0%, 25% & 50% of fine aggregate by M-Sand and 0%, 25% & 50% of cementitious materials by fly ash. Compressive strength gained by using 25 % by 25% showed good results and can be recommended for multistorey buildings where high strength is required. The maximum substitution level of fly ash and M Sand was 50% for M35 grade of concrete Which can be recommended for bridge decks, cladding works [1] . Increase in strength about 15% and 20% in flexural and compressive strength of high-performance concrete with the increase in manufactured sand percentage. Here cement was partially replaced with silica fume by 1.5%, 2.5 %, and 5% and natural sand was substituted with M sand by four quantities 10%, 30%, 50% &70%. Addition of up to 50% of manufactured sand as natural sand replacement produce similar strength with that of the conventional concrete [4] . For all sand substitution levels, the stress-strain curves were similar. (7.9%) of higher modulus of elasticity (MoE) given by M sand at 25% sand substitution by M sand. (8.6%) lower MoE given by M sand at 100% sand substitution level by M sand gave relative to 0% sand substitution level by M sand [14] . The compressive strength increases up to 50% substitution of natural sand by M sand with 2% to 6% substitution of waste plastics, it decreases the strength with further increase to 8% substitution of waste plastic and increases with the age of curing [15] .
II. OBJECTIVE
The aim of this paper are as follows.
• To investigate the properties of M-sand • To study the effect of manufactured sand on concrete properties.
• To provide background information on manufactured sand, cements, aggregates and mix design processes.
• To assess existing concrete produced using manufactured sand.
• To draw conclusions and give recommendations based on the research findings and indicate areas for further study.
III. EXPERIMENTAL METHOD
A. Materials used
Cement
In the present work 53 grades of Ordinary Portland Cement was used. The properties are determined as per IS: 8112-1989 and the test results are shown in Table 1 . 
Fine Aggregates
Sand is mainly excavated from river beds and sand used in this study was collected from the Mangalore local area. The physical properties are tabulated in Table 2 and grain size distribution of River sand is given in Fig.1 .
The Manufactured sand obtained from a quarry at Mudipu, Mangalore confirming to IS: 383-1970 and having specific gravity of about 2.59 was used to cast cubes, cylinders and beams. The properties of M sand are shown in Table 2 and grain size distribution of M sand is given in Fig.2 .
Coarse Aggregate
The crushed stone of 20mm down size is used in the project. 
Batching of Materials
Different batching techniques are available on construction sites. In this project weigh batching is conducted. It is the correct method of measuring the materials. The batching is done according to the prepared conventional mix proportions.
Blending of materials and casting of specimen
Blending is one of the important factors to make the concrete workable. Blending machine used throughout this project. In Fig.4 we can see four components namely as sand, gravel, water, manufactured sand (Quarry Dust) and cement Firstly, the machine is cleaned with water completely and after some time the Coarse aggregates is put in to the machine then around 50% of the water is placed and the machine is run up to 3 min after that M sand, cement and remaining water is pour in to the machine and allowed to blend for 5 min, to achieve the homogeneity. Later the concrete is put in to the metallic tray and after that the slump cone test is conducted. After that the concrete is pour in to the appropriate moulds. For compression, split tensile, flexural and modulus of elasticity. After that moulds are placed in the vibrating machine to get the maximum compaction. Fig.4 , Fig.5 and Fig.6 shows the materials, moulds filled with fresh concrete and slump cone test
Curing of specimen
The specimen was kept in shade for 24 hours after that they were demoulded and for the curing kept in the water tank. Fig.7 demonstrates the specimen in curing tank and we can clearly see beams with number of circular cylindrical specimen 
Compressive Strength
Compression strength is the ability of a material to bear the compressive load. It depends on so many factor water cement ratio, quality of concrete, cement strength etc. It's carried out in cubes; a sample of four cubes is casted to find out the compression strength of concrete of size 150 mm x150 mm x150 mm. The curing ages of the cubes are 7, 14 & 28 days. After that cubes. are put in to the machine later the load is applied until the specimen is failed. Fig.8 shows Compressive strength test on concrete.
′ = /
Where,
Po= maximum load applied to the specimen, kN A= cross sectional area of the specimen, mm 2 
Split Tensile Strength
It is another way to find out the rigidity of the concrete. Here the mould size 100mm diameter and 200mm long. Three samples are taken for only 28 days age of curing. Fig.9 shows split tensile strength test on concrete.
= /
Where P= applied load, N L= Cylindrical specimen length, mm.
D= Cylindrical specimen diameter, mm.
Fig.8: Compressive Test

Flexural strength test
It is one of the measures to find out the tensile strength. The size of moulds used for the flexural strength test is 100 mm x100 mm x500 mm. Three samples were casted for each sample. The days of curing for flexural strength are 28 and 56 days. To find out the modulus of rupture ( ) there is an equation is followed below. 
A. Mix Design
In construction industry, most of the projects used by conventional nominal mixes for concrete. Hence in present study a mix 1:2.32:2.82 approximately represent M20 was considered. Table.4 shows Mix Design. 
B. Slump test
The concrete workability was evaluated using slump test. The results of slump cone test for the mix is shown in Fig.11 . It is observed that the slump value was 102 mm for mix 1:2.32:2.82. Addition of M sand by river Sand reduced the slump value to 99 mm. Due to the superior gradation of M sand gave good plasticity to concrete providing excellent workability. 
C. Compressive Strength Results
The tests were conducted on hardened 150mm* 150mm*150mm size of specimens. The results of mix 1:2.32:2.82 is revealed in Fig.12 . Fig.12 shows the compression test results obtained from mix 1:2.32:2.82 with varying percentages of M Sand. From Fig.12 it is noticed the strength increase about 3.17% at the curing age of 28 days for 55% substitution of M Sand. When compare the variation of compression strength of 100% substitution of M sand with 55%, there is decrease in strength about 3.43%.
There is not much difference on the strength. So, 55% and 100% substitution of M sand can be recommended.
D. Flexural strength results
Flexural strength tests are conducted on hardened specimen of width 150 mm length 150 mm and 70 mm thickness. From  Fig.12 , it is clear that the Flexural strength goes on increases with the rise of M sand and for 55% tensile strength will be optimum. 4.24% increase in the flexural strength for 55% substitution of M Sand compare to 0% substitution of M sand. There is increase in flexural strength for 55% and 100% substitution of M sand with natural sand, compare to 0% substitution of M sand. So, for flexural strength of concrete, 55% and 100% substitution of M sand can be recommended. 
E. Split tensile strength results
The spilt tensile strength is carried out on specimens of dimensions of 300 mm length and 150 mm diameter. Fig.14 , shows that Tensile strength goes on increases with the increase in the M sand and for 55% tensile strength will be optimum. 12.07% increase in the tensile strength for 55% substitution of M Sand compare to 0% substitution of M sand. There is increase in tensile strength for 55% and 100% substitution of M sand, compare to 0% substitution of M sand. So, 55% and 100% substitution of M sand can be recommended.
V.CONCLUSION
• The physical properties of natural sand and M sand almost same, the specific gravity of natural sand and M sand 2.46 and 2.65 respectively confirming to IS 2386 (PART III): 1963.
• From the Sieve analysis test the fineness value of natural sand and M-Sand are 3 and 3.45 respectively. M-Sand is slightly coarser than the river sand and both sand falls under zone-2.
• Due to the superior gradation of M sand gave good plasticity to concrete providing excellent workability.
• Split tensile, compressive strength & flexural strength of concrete at 28 days is higher at 55% substitution of M sand, when compared with compressive strength of concrete with 0% substitution of M sand. 55% substitution of M sand is optimum for strength of concrete at 28 days.
• To achieve target mean strength and minimum grade strength, a substitution of 55% and 100% of M sand can be recommended.
